Radioprotectants: current status and new directions.
The ability to prevent radiotherapy-induced toxicity without affecting antitumor efficacy has the potential to enhance the therapeutic benefit for cancer patients without increasing their risk of serious adverse effects. Among the currently available cytoprotective agents capable of protecting normal tissue against damage caused by either chemo- or radiotherapy, only amifostine has been shown in clinical trials to reduce radiation-induced toxicity. Most notably, it reduces the incidence of xerostomia, which is a clinically significant long-term toxicity arising in patients undergoing irradiation of head and neck cancers. In vitro studies with the active metabolite of amifostine (WR-1065) have shown it to prevent both radiation-induced cell death and radiation-induced mutagenesis. The potential of this agent to prevent secondary tumors, as well as other radiation-induced toxicities is now the focus of ongoing research. Among other novel approaches to radioprotection being explored are methods to increase levels of the antioxidant mitochondrial enzyme manganese superoxide dismutase (MnSOD). In addition, the use of epoetin alfa, alone or in combination with cytoprotectants (e.g., amifostine), to treat radiation-induced anemia is also being investigated. The objective of developing newer cytoprotective therapies is to improve the therapeutic ratio by reducing the acute and chronic toxicities associated with more intensive and more effective anticancer therapies.